Status epilepticus (SE) is a medical emergency. SE is defined clinically as seizure lasting for more than 5 minutes, or 2 or more discrete seizures without recovery of consciousness in between.
1 SE may progress to refractory status epilepticus (RSE) which has been described as SE refractory to 2-3 first line anticonvulsants, and/or SE persisting for up to 2 hours. 2 Endosulphan-induced RSE is an important cause of seizures and deaths in South Asia. The management of RSE is challenging. With emergent management and treatment, endosulphan poisoning is completely reversible. Salient features of endosulphan toxicity and its management is discussed.
Case report:
A previously well, 22-year-old female weighing 51 kg was brought by her relatives in the emergency department of Manipal Teaching Hospital, a tertiary care hospital after being found lying in an unconscious state .An offensive odour and froathing from mouth was noticed alongside a 100 ml of emptied bottle containing pesticide labeled THIODAN endosulphan (35g/100 ml) lying by her side. The history suggested that she had probably consumed 100 ml of endosulphan approximately about 90 minutes before reaching to the emergency department.
In the emergency department, generalized tonic-clonic seizures were observed, initially lasting for 1-2 minutes every 3-5 minutes without regaining consciousness in between. Patient's vital parameters showed tachypnoea with respiratory rate of 36 per minute, tachycardia with heart rate of 110 per minute; was afebrile and had blood pressure of 140/90 mm of Hg. In between the seizures, patient had glassglow coma scale (GCS) of 8/15.On examination, the patient had bilateral mid dilated pupils reacting to light along with hyperreflexia, clonus and bilateral extensor planter response. There was no focal neurological deficit. Diffuse crepitations were heard all over the chest and heart sounds were normal. Gastric lavage was done with activated charcoal. Airway was secured and oxygen was given via mask. Patient was given 5 mg of intravenous lorazepam over 1 min and same dose was repeated after 5 minutes due to lack of response. Despite the repeated dose of intravenous (IV) lorazepam, the patient continued to have status epilepticus. A loading dose of 1000 mg of injection phenytoin in 100 ml of normal saline intravenously over 20 minutes was given but it failed to control seizure. A repeat dose of injection phenytoin 500 mg IV too was also ineffective to control convulsions. Thereafter, a loading dose of injection phenobarbitone 1000 mg intravenously was given which resulted in temporary cessation of convulsions. The convulsions reappeared after 10 minutes.
Refractory Status Epilepticus
In view of failure of above medications to control seizures, further management as for refractory status epilepticus was initiated. Patient was intubated and transferred to intensive care unit (ICU). Patient was put on mechanical ventilation and a loading dose of injection Propofol 160 mg intravenously was administered and was followed by continuous infusion at the rate of 240 mg per hour. With this, the seizures were controlled. The patient remained seizure free for about 20 minutes but they reappeared thereafter. A bolus injection of 200 mg of thiopentone infused intravenously controlled the seizure. There were further no episodes of convulsions.
Patient remained seizure free for the next 24 hours with propofol infusion. It was tapered in next 24 hours and was replaced by midazolam infusion IV initially at the rate of 2 mg/hour for 24 hours and tapered off after 48 hours. On 4 th day patient was taken off from the ventilator as the patient maintained spontaneous respiration and oxygen saturation. Patient GCS was 15/15 and was extubated successfully. Continuous infusion of antiepileptic was replaced by Phenytoin orally 300 mg once daily.
The results of basic investigations were: serum glucose, sodium, potassium, calcium and liver function test were found to be within normal limit. Computed tomography of head done after cessation of seizure on fifth day was normal.
Patient was kept under observation in ICU for next 24hrs and was later transferred to general ward. Patient remained symptom free thereafter and was finally discharged after 5 days.
Discussion:
Endosulphan is a polychlorinated hydrocarbon insecticide used in agriculture. The predominant toxicological effect is overstimulation of central nervous system by inhibiting Ca ++ and Mg ++ ATP ase and antagonizing chloride ion transport in gamma aminobutyric acid (GABA) receptors. 3 The clinical signs include seizure , nausea ,vomiting, abdominal discomfort, hyperaesthesia of the mouth, tongue face, and extremities, headaches, agitation, hyperactivity, tremor, ataxia, incoordination, confusion, dizziness, syncope, myoclonus and respiratory depression. 1, 3 Convulsions are common and severe manifestations. 3 Endosulphan is also toxic to liver, kidneys and lungs and can cause rhabdomyolysis in higher doses. 4 Hypoxia may be secondary to aspiration of vomitus or respiratory failure. Refractory status epilepticus is a common problem following ingestion of endosulphan and unless aggressively treated, it is associated with high morbidity and mortality. Endosulphan poisoning is often completely reversible with immediate and appropriate treatment. Approximately 80% of deaths from endosulphan poisoning occur within 24 h of presentation, the majority within six hours. Most deaths are secondary to respiratory depression, arrhythmia and cardio respiratory arrest amidst ongoing seizures. 4 
Roberts DM et al
5 reported a fatal case of refractory status epilepticus presenting to a rural general hospital in Sri Lanka after intentional self-poisoning with the organochlorine insecticide endosulphan. Kartas et al, 6 reported 23 cases of endosulphan poisoning out of which 19 developed refractory seizures. Jeong M M et al 7 in South Korea reported fifty-two patients who presented with acute endosulphan poisoning between January 2001 and January 2007 . Sixteen (30.7%) of the 52 patients died, and 48 patients experienced seizures. Refractory status epilepticus was the most common cause of death in this series (75.0%). Amount ingested being greater than 35 grams of endosulphan was the most found to be an independent variable that predicted patient mortality.
Management of SE requires early identification and treatment.
1 Management of seizures along with gastric lavage and maintenance of ABC (airway, breathing, circulation) is the priority after endosulphan poisoning. Intravenous administration of a benzodiazepine, followed by phenytoin and/or phenobarbitone is first-line treatment of SE. Other agents viz, propofol, midazolam, lignocaine,valproate, ketamine, and inhalational anaesthesia may be considered if seizures continue Refractory status epilepticus that has not responded to hydantoins and/or phenobarbitone requires general anaesthesia using either thiopental (thiopentone) or propofol. 8 Seizure duration greater than one hour is associated with an extremely poor outcome. It has been recommended that general anaesthesia be induced where SE continues beyond 60-90 minutes, despite adequate administration of anticonvulsants. However, where resources permit, it is reasonable to initiate full anaesthesia before one hour, and probably after 30 minutes. Prompt and adequate therapy may prevent progression to RSE, or curtail established RSE.
High-dose benzodiazepines, especially midazolam form the cornerstone of RSE treatment in many centers.
10 Propofol with its rapid onset and offset of anesthetic action made it seem the ideal drug for critical care use. 11 Aggarwal P et al 12 reported four cases with status epilepticus treated with intravenous lidocaine who had failed to respond to diazepam and phenytoin therapy. Two cases responded to a single dose of lidocaine, one required a second dose of lidocaine to control seizures, and the fourth patient failed to respond and died as a result of associated severe head injury. Jain et al 13 reported a case of suicidal consumption of endosulphan, presented with refractory status epilepticus successfully treated with injection levetiracetam intravenously.
Young et al
14 reported seven patients treated with isoflurane or desflurane, four of whom had good outcomes. Ketamine is also useful in RSE treatment because its intrinsic sympathomimetic properties cause it to raise systemic arterial pressure. In a series of 7 RSE patients, 5 experienced this beneficial effect, and only one had a further decline in blood pressure. 15 Anticonvulsant drugs like topiramate has also been found beneficial in management of RSE.
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Conclusion
Endosulphan poisoning is an important cause of RSE in developing countries in South Asia like Nepal, India and Sri Lanka Few resources list pesticides such as endosulphan as important causes of SE. RSE remains difficult to treat though many potentially useful agents are available. Randomized trials would help in formulating guidelines for early prediction of complications due to endosulphan poisoning and management of RSE, and reduce morbidity and mortality.
